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Abstract 
Objectives 
The aim of this body of research is to examine the factors associated with non-
use of maternal and child healthcare services in South Sudan. The specific aims 
include examining the associations between socio- demographic, economic and 
physical accessibility factors on utilization of maternal and child health care 
services.  It also investigated the barriers facing healthcare providers to deliver 
appropriate services to their clients and the extent to which these barriers are 
associated with use or non-use of antenatal care, skilled birth attendants, facility 
delivery and neonatal services.  
 
Methods 
This research constituted both quantitative and qualitative methods. For the 
quantitative analyses, data were obtained from the South Sudan House- hold 
Health Survey second round (SSHHSII) carried out in 2010 that used the 
Multiple Indicator Cluster Survey (MICS) methodology developed by UNICEF.  
We examined data for 3504 (weighted total) women aged 15-49 years 
who gave birth in the 2 years prior to the survey; and 8125 (weighted total) 
singleton live born children under the age of five years, who were born within 5 
years prior to the survey. The logistic regression analysis (Chapter 4, 5 and 7) 
and multinomial logistic regression analysis methods (Chapter 6) were used. All 
statistical analyses were carried out using STATA/MP version 12. For the 
qualitative analyses, data were derived from a study conducted in Juba County, 
Central Equatoria State, South Sudan. The study participants involved were 
mothers and their partner, healthcare providers and trained traditional birth 
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attendants. About 63 in-depth interviews were audio recorded and then 
transcribed. All the data were manually managed, and a list of topical codes was 
developed followed by a content and thematic analysis (Chapter 8 and 9).  
Results 
Chapter 3   Identified the barriers and challenges of promoting maternal, 
newborn and child health (MNCH) gains, and identifies priorities that will 
contribute to addressing the Millennium Development Goals and the emerging 
health priorities for the post-2015 development agenda. 
Chapter 4 indicates that the prevalence of nonuse of antenatal care services in 
South Sudan were significantly higher among mothers who were in polygamous 
relationships, illiterate mothers, mothers who had limited knowledge of a 
newborns’ danger signs and those residing in Warap and Jounglei states. 
Chapter 5 shows that the use of skilled birth attendantsat delivery was 
determinate by household wealth, place of residency, access to at least 1–3 
antenatal care (ANC) visits during pregnancy, maternal education and mothers 
who experienced three and more complications during pregnancy. 
Chapter 6 indicates higher odds of unattended home birth among never-married 
single mothers, uneducated mothers, those mother with first birth order, those 
who never attended ANC visits and those who experienced lower quality of 
ANC services. In addition, household poverty, lacking knowledge about obstetric 
danger signs, and lacking experience with pregnancy complications were 
associated with unattended home birth. 
Chapter 7 identifies the determinants of neonatal, infant and under-five 
mortality in South Sudan. The risk of under-five mortality was found higher 
among low socioeconomic groups that included urban dwellers, children born to 
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teenager mother, those born to mothers who ever had a child that died later, and 
male children. 
In Chapter 8 the data from the qualitative study shows the challenges and 
barriers facing healthcare providers to deliver appropriate maternal and child 
health care services. The major barriers to health services provision were poor 
management of staff, stock out of medical supplies, lack electricity and water 
supply.  In addition, lack of supervision, few training opportunities and low 
salaries were the major elements for health workers’ de-motivation and low 
performance. Furthermore, security instability as a result of political and armed 
conflicts further impacted on their services delivery. 
Chapter 9 identifies a combination of physical environment, socioeconomic 
factors or healthcare’s characteristic as contributory factors to a higher 
percentage of mothers giving birth at home unattended. Sudden labor and lack of 
safety and security were the main reasons for home delivery in this study. In 
addition, lack of essential medicines, supplies and equipment were linked to 
individual mother’s dissatisfaction with services they received. Furthermore, lack 
of access to transport and out of pocket fees for accessing the services further 
delayed women reaching health services for delivery or complications.  
 
Conclusion 
The findings in this thesis highlight the urgent need to implement strategies that 
address barriers to access to maternal and child health care services in South 
Sudan. At the facility level, investment is needed to upgrade the existing health 
system infrastructure, ensuring adequately resourced services, training 
opportunities for the health workers and reliable disbursement of staff salaries 
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are essential. Implementing strategies that target women at the community level, 
such as, deploying community health workers to identify women who need care, 
could increase the number of women who deliver with skilled birth attendant 
(SBAs). The government needs to address the socio-economic factors that 
prevent women from using maternal health services and provide free 
reproductive services and conditional cash transfers to encourage women to 
deliver with SBAs either at home or in a health facility. Implementing a cash 
transfer program targeting poor families to keep their daughters in school and 
unmarried throughout their secondary education is essential. Wider socio-
political aspects such as safety and security must be considered in the long-term 
policies of the Government of South Sudan that will have direct and indirect 
impact on the use of maternal and child health services
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1.1 Rational 
Maternal mortality the death of a woman while pregnant or within 42 days of 
termination of pregnancy, irrespective of the duration and site of the pregnancy, 
from any cause related to or aggravated by the pregnancy or its management but 
not from accidental or incidental causes remains a major challenge worldwide.1   
 
In 2015, about 830 women died every day from preventive cause during and 
following pregnancy and childbirth2. Among the global figure of daily maternal 
deaths, 550 occurred in sub-Saharan Africa, 180 in Southern Asia, and only 5 in 
developed countries. 2   The leading cause of death and disability among women 
of reproductive age are due to preventable or treatable cause of complications 
during and following pregnancy and childbirth. 3    Haemorrhage, hypertensive 
disorders, and sepsis were account for over half of maternal mortality between 
2003 and 2009 as indicated in Figure 1-1.  4 
 
 
 
Figure 1-1:  Global estimates for causes of maternal mortality 2003–
2009 (Source: WHO, 2016)5  
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In response to the high rate of maternal mortality the global health community 
has made an effort to reduce maternal mortality through a sequence of initiatives, 
such as the Safe Motherhood movement that begin in 1987. 6 Reduction of 
maternal mortality has received further attention after it became one of the eight 
Millennium Development Goals [MDG 5]  7 that is to reduce the maternal 
mortality ratio (MMR) by three-quarters from 1990 to 2015.8   Figure 1-2 shows 
the trends in maternal mortality over the MDG period.  
 
 
Figure 1-2:  
Trends in estimates of maternal mortality ratio (per 100 
000 live births), 1990–2015 (Source: WHO, 2015)2   
 
Over the period of 25 years the MMR fell by 44% from an estimated 385 
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 5 
decline over the same period and account for 99% (302 000) of global maternal 
deaths, with sub-Saharan Africa alone accounting for roughly 66%(201 000) 
maternal deaths. 2 
 
Evidence indicates that most maternal deaths could have been prevented if all 
mothers had access to antenatal care (ANC) during pregnancy, were attended by 
a skilled birth attendant (SBAs) who was able to deal with complications during 
childbirth, and had appropriate care and support in the early postpartum period. 2 
8,10 It  is also well established that the provision of effective care for all mothers 
and her newborn child at the time of birth in facilities could prevent an estimated 
113 000 maternal deaths, 531 000 stillbirths and 1.3 million neonatal deaths 
annually.5 
 
Yet, in many low-income countries access to and use of maternal and newborn 
health interventions is lower among socioeconomically disadvantaged 
subgroups.2,8,11  is estimated that in developing regions only 52 percent of 
pregnant women receive the recommended number of four antenatal care visits 
during pregnancy.8 In term of access to skilled care at birth the percentage of 
deliveries attended by a skilled attendant globally increased from 59 to 71 
percent from 1990 to 2014 during the MDG era.8 However, more than one in 
four newborns and their mothers still have no access to essential medical care 
during childbirth.8 In a setting affected by conflicts, displacement, and natural 
disasters access to life saving interventions for mothers and their newborn 
children are often underutilized.   
Section 1: Chapter 1 
 
 
 6 
The world youngest country, South Sudan is a fragile and war-affected country 
that gained independence in 2011.12 The prolonged conflict, which has lasted 
over two decades, has significantly hindered progress with maternal mortality 
reduction due to a breakdown of the health system.13 In 2015 South Sudan was 
rated as one of the top five Sub-Sahara African countries’ with the highest 
maternal mortality estimated at 789 per 100,000 live births (see Figure 1-3).2,14 
 
 
Figure 1-3:  
Sub-Sahara African countries’ with the highest maternal 
mortality ratio (per 100 000 live births), 2015 (Source: 
WHO, 2015)2  
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countries verses 1 in 4900 in developed countries.2,15 A combination of physical 
environment, social, economic factors, and an individual’s characteristics 
increases the lifetime risk of maternal mortality among women of reproductive 
age.  
 
 
Figure 1-4:  Trends in estimates of maternal mortality ratio (per 100 
000 live births), for South Sudan, 1990–2015 (Source: 
WHO, 2015)2  
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Note 
Rich households: Wealthiest 67% of households (highest and middle income 
tertiles combined); 
Poor households: Poorest 33% of households (lowest income tertile) 
 
Figure 1-5:  
Inequality in coverage of maternal healthcare services by 
place of residence and wealth quintiles (Source: South 
Sudan household survey, 2010) 18 
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Figure 1-6:  The prevalence and 95% confidence interval of home 
delivery by different type of birth attendants in South 
Sudan (Source: South Sudan household survey, 2010)21  
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The specific aims are: 
i. To identify relevant peer-reviewed and grey literature on the barriers and 
challenges of MNCH in South Sudan and its relationship to conflict and 
health system development (Chapter 3), 
ii. To examine the prevalence of non-use of ANC services, and the 
associated risk factors (Chapter 4),  
iii. To identify potential factors associated with non-use of skilled birth 
attendants at delivery in South Sudan (Chapter 5),   
iv. To investigate the factors associated with delivery in the absence of any 
assistance and delivery by unskilled birth attendants compared to 
deliveries attended by an SBA (Chapter 6),   
v. To examine determinates of neonatal, infant and under-five mortality 
using the WHO model of social determinates of health inequality 
(Chapter 7),   
vi. To explore the challenges confronted by the health care providers to 
deliver adequate quality health services to mothers in South Sudan 
(Chapter 8), and  
vii. To understand the community members’ experience, perceptions and the 
barriers in relation to accessing and utilizing maternal healthcare services 
in South Sudan (Chapter 9). 
 
1.3 Main approaches 
 
In this thesis both quantitative and qualitative methods are used to answer the 
research questions. 
Section 1: Chapter 1 
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Quantitative analyses 
All the quantitative data analyses presented in the thesis were obtained from the 
South Sudan Household Health Survey second round (SSHHSII) carried out in 
2010. Further detailed information about the SSHHSII is discussed in Chapter 2 
of this thesis. 
In the main body of the thesis, quantitative methods are used in four manuscripts 
Chapter 4-7. Various statistical methods that include logistic regression analysis 
(Chapter 4, 5 and 7) and multinomial logistic regression analysis methods 
(Chapter 6) are used to answer the research questions in each analysis. The 
detailed information about analysis methods are discussed in each chapter. 
 
Qualitative analyses 
Data for all the qualitative analyses were derived from the findings of in-depth 
one-on-one interviews conducted in Juba County, Central Equatoria State, South 
Sudan.  Three health services located in Juba town (Juba Teaching Hospital), 
Kator (Juba Military Hospital), and Munuki (Nykory Primary Health Care 
Center) were purposively selected for their better security and ease of 
accessibility.  
 
The information was collected from mothers and their spouses receiving health 
services for their newborn children, health professionals including gynecologists, 
pediatricians, midwives/nurses and trained traditional birth attendants (Trained-
TBAs), who were attending to the needs of mothers and or to their newborn 
children at these facilities. A total of 63 in-depth interviews were conducted with 
Section 1: Chapter 1 
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30 mothers, 15 men and 18 healthcare providers. All the data were manually 
processed, and a list of topical codes was developed followed by a content and 
thematic analysis. The detailed information about analysis methods is discussed 
in Chapter 8 and 9 of this thesis.  
 
1.4 Thesis outline 
 
The thesis consists of five sections. Section 1 is an overview of the research and 
includes the introduction (Chapter 1) and the background of the research 
(Chapter2). 
 
Section II includes 4 chapters, which examined factors associated with non-use 
of maternal and child healthcare related service in South Sudan. Chapter 3 
evaluates the relevant literature on MNCH needs and challenges in South Sudan 
(manuscript 1)22. The subsequent chapters present the finding for analysis of 
2010 SSHHSII dataset. Chapter 4 examined the prevalence of nonuse of 
antenatal care services in South Sudan (manuscript 2).20 Chapter 5 discusses the 
factors associated with the use of skilled birth attendants at delivery (manuscript 
3).19 Chapter 6 assesses the factors associated with home delivery in the absence 
of any assistance and delivery by unskilled birth attendants compared to 
deliveries attended by an SBA (manuscript 4). 21 
 
Section III consists of Chapter 7, which examined determinants of neonatal, 
infant and under-five mortality in South Sudan (manuscript 5). 23 
Section 1: Chapter 1 
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Section IV discusses delivery and access barriers to health care services in South 
Sudan using qualitative data.  Chapter 8 explores the challenges confronted by 
the health care providers to deliver adequate quality health services to mothers 
(manuscript 6).24 Chapter 9 explores the community members’ experience, 
perceptions and the barriers in relation to accessing and utilizing maternal 
healthcare services in South Sudan (manuscript 7). 25 
 
Section V includes the final chapter (Chapter 10), which summaries the main 
findings, the strengths and limitations of the research, and recommendations for 
policy and public health researcher. 
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2.1 South Sudan 
 
South Sudan is the world’s newest nation that emerged from over 50 years of 
civil war and conflict and gained its independence from North Sudan in 2011.1 2 
The country is situated in the Sahel region of northeast Africa and lies between 
25 to 30 east longitude and 4 to 12 north.3,4 South Sudan is a land-locked 
country and covers a geographical area of approximately 640,000 square 
kilometres. Its borders with the Republic of Sudan to the north, Central African 
Republic to the west, Democratic Republic of the Congo to the South West, 
Kenya and Uganda to the south and Ethiopia to the east (figure 2-1).4  The 
capital city of South Sudan is Juba, which is located in the southern state of 
Central Equatoria.5 
 
 
Figure 2-1 Map of South Sudan (Source: United Nations, 2011)6 
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According to the 5th Sudan Population and Housing Census report the estimated 
population of South Sudan was around 8.26 million, with an average population 
growth rate of 2.2% per annum.7 Other estimates indicate that the population is 
more likely between 11 million and 13 million.7,8 It is also estimated that 35% of 
the population of South Sudan is below the age of 15 years, indicative of an 
exceedingly young population (see Figure 2-2). 9 
 
 
 
Figure 2-2:  Distribution of population of South Sudan by various age 
groups (Source: South Sudan household survey, 2010) 9 
 
 
South Sudan is administratively divided into ten states, which are further sub-
divided into seventy-nine counties. The counties are partitioned into 514 smaller 
administrative units (districts), referred to as Payams and these are further 
subdivided into 2,159 Bomas (sub-distract) which consist of a number of 
villages.8 The country remains largely rural, with 76 percent of the population 
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residing in rural areas.9 Although South Sudan has vast and largely untapped 
natural resources, it remains relatively undeveloped and it is among the poorest 
territories in the world. The human development index (HDI) is a measure for 
assessing three basic dimensions of human development in the country and 
include: 1) population health reflected on overall mortality level of the 
population, measured by life expectancy at birth; 2) the ability to acquire 
knowledge, measured by mean years of schooling and expected years of 
schooling; and 3) the ability to achieve a decent standard of living, measured by 
gross national income per capita.10 South Sudan has an HDI of 0.467, which is 
below the average of 0.505 for countries in the low human development group, 
and below the average of 0.518 for countries in Sub-Saharan Africa.11 This 
figure puts South Sudan in the low human development category positioning it at 
169 out of 188 countries and territories in 2014 as indicated in Table 2.1. 11 
 
Table 2-1:  Trends in South Sudan’s human development index from 
2010-2014 
 
Year 2010 2011 2012 2013 2014 
Life expectancy at birth  53.7 54.2 54.8 55.2 55.7 
Expected years of schooling  7.6 7.6 7.6 7.6 7.6 
Mean years of schooling  5.4 5.4 5.4 5.4 5.4 
GNI per capita (2011 
PPP$)  
2,993 2,255 2,085 2,156 2,332 
HDI value  0.470 0.458 0.457 0.461 0.467 
 
 (Source: UNDP, 2015) 11  
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2.2 Health system in South Sudan 
 
Decentralized management structure of Ministry of Health 
The public health system in South Sudan virtually collapsed during the war. 
Non-Governmental Organizations (NGOs) and Faith Based Organizations 
(FBOs) provided approximately 80% of the basic healthcare services during the 
period of the war.12 Since the signing of the peace agreement in 2005, the 
Ministry of Health (MoH) resumed responsibility for rebuilding and 
transforming the public health system.8 Currently the healthcare delivery system 
in South Sudan comprises the public facilities, the NGOs/FBOs, the private and 
the traditional health systems 
 
In line with the decentralization policy of the interim constitution of South Sudan 
(2005) and the Local Government Act (2009) the Ministry of Health operates in 
a decentralized system. 12,13 According to the “Health Sector Development Plan 
2011- 2015,” the decentralized organizational structure is based on four levels of 
administrative structure: central, state, county, and community, as shown in 
Figure 2-2.12 The Ministry of Health is responsible for delivery of the tertiary 
healthcare system at the central level, while the state Ministries of Health and the 
County Health Departments are responsible for secondary and primary health 
care services at the level of state and county, respectively. Also the County 
Health Departments manage the delivery of the primary health services at Payam 
and Poma/village level.8 
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Note:  
Blue arrows: Decentralized management structure of Ministry of Health 
Black arrows: Hospital referral level.  
 
Figure 2-3:  South Sudan healthcare delivery system along with the 
structure organization of the MOH (Source: MOH, 2012) 8  
 
 
The healthcare services delivery in South Sudan  
The delivery of public healthcare services within South Sudan is described by the 
Ministries of Health (MoH & GoSS, 2011) as structured around four key levels 
starting from primary level of care to and specialized care, linked by a referral 
system.8,14 These facilities are to a large extent aligned to the administrative 
subdivisions of the county in both rural and urban areas.8 
 
Central level (Tertiary healthcare) 
 
MoH-GoSS 
State level (Secondary healthcare) 
County level (primary healthcare) 
 
Payam and Poma/village level 
Teaching 
hospitals (3) 
States 
Hospitals (7) 
SMoH (10) 
County 
Hospitals (27) 
PHHC (284) 
PHCU (792) 
 
County Health 
departments (79) 
 Section I: Chapter 2 
 
 
 22 
At sub district/village level PHCUs is the immediate point of contact between 
communities and the health system. The unit provides basic preventive, 
promotive, and curative care including maternal and child healthcare services for 
around 15,000 people. These services are delivered by community health 
workers, such as village midwife, maternal and child health works, who are 
residents of the area. PHCCs are the immediate level of referral for the PHCUs 
and are located at each district and lead by medical assistants. These units aim to 
provide higher-level services for around 50,000 people. In addition to services 
offered by primary health care units, it provides basic diagnostic laboratory 
services inpatient care and maternity and neonatal care, but they are not equipped 
to assess women with emergency obstetric complications.  
 
At state and county level, the hospitals provide secondary-level of care and serve 
as the referral site for health centers. These hospitals are located at each of the 
county and state administrative headquarters of the local government, and 
provide comprehensive obstetric care, in-patient care, and surgery, for around 
300,000 to 500,000 people.8 At the national level, there are three teaching 
hospitals that provide tertiary healthcare, and are located in the major cities of 
Juba, Malakal and Wau. The hospitals aim to target a population of 500,000 
people and provide emergency obstetric and newborn care where general 
medical specialists such as surgeons, obstetricians, physicians and paediatricians 
provide such care.8 Currently they are performing basic functions due to lack of 
equipment, structures and qualified human resources. 8 
 
 Section I: Chapter 2 
 
 
 23 
In total there are about 1,147 of these functional health facilities in the 10 States 
of South Sudan. It is estimated that 44% of the population is settled within a 5-
kilometre radius of a functional health facility. The per capita outpatient 
department utilization rate is estimated at 0.2 visits per annum.8  According to 
the national baseline survey in 2009 about 70 percent of the population of South 
Sudan had access to health care facilities. 12 
 
2.3 Maternal healthcare services in South Sudan 
 
Evidence suggests access to facility care services from skilled healthcare 
providers during pregnancy, delivery, and post-partum is among the intervention 
that is associated with improved maternal health outcome.15-19 Yet access to and 
use of maternal healthcare services is relatively low in South Sudan as indicated 
in Figure 2-4.8 An important way in which the outcomes of pregnancies can be 
improved in less developed countries is through provision of ANC service for 
pregnant women that aims to ensure healthy pregnancy outcomes and to improve 
survival of the newborn.15 
 
ANC from skilled health providers is an essential service that assesses women’s 
risk factors at every antenatal visit and provides a range of evidence-based 
services for pregnant women.20 It also allows early detection and treatment of 
complications and existing diseases such as severe anaemia or malnutrition.21 
Furthermore, it enhances healthy behaviours during pregnancy and promote 
access to skilled health provider at delivery.16,20 
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Figure 2-4:  Coverage of maternal healthcare services in South Sudan 
(Source: South Sudan household survey, 2006 and 2010) 9,22  
 
Since independence in 2011, the Government of South Sudan has adopted a 
minimum of 4 ANC visits for every pregnancy as recommended by WHO to 
improve the wellbeing of pregnant women and their infants.9,15,23 The core 
services of ANC include routine preventive treatment of malaria, insecticide 
treated bed nets (given to women twice during pregnancy), tetanus toxoid 
immunization, iron and folic acid supplements, and syphilis and urine tests.24 
According to the South Sudan Household Health Survey report, the percentage 
of women receiving at least one antenatal visit from any skilled health provider 
has increased from 26% in 2006 to 40% in 2010.9,22,25 However, while this 
proportion has improved, almost 58% of pregnant women in 2010 had not 
received any form of ANC services.9,22,25 Among mothers with no access to ANC 
visits 53% experienced more than three complications during pregnancy.26  
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At childbirth access to skilled birth attendants during delivery, as well as 
emergency obstetric care (EmOC) in case of complications is one of the key 
global strategies in reducing maternal mortality.15,27,28 Globally in 2014 about 
29% of women were not attended by skilled birth attendants at birth. This figure 
is translated into more than one in four newborns and their mothers had no 
access to crucial medical care during childbirth.29 Sub-Saharan Africa and 
Southern Asia regions have the highest percentage of births (48%) unattended by 
skilled health professional.29 It is estimated that about 16% and 33% of maternal 
mortality globally could be prevented if pregnant women had access to skilled 
birth attendants at every delivery. 30The term “skilled attendant” according to the 
World Health Organization (WHO) standards refers exclusively to people with 
midwifery skills, such as doctors, midwives, and nurses who have been trained to 
proficiency in the skills necessary to manage normal (uncomplicated) 
pregnancies, childbirth, and the immediate postnatal period.15 These SBAs are 
also trained in the identification, management and referral of women and/or 
newborns with complications.15 
 
South Sudan is among the Sub-Saharan Africa countries with the lowest 
percentage of births attended by skilled health personnel.9 According to the 2010 
South Sudan Household Health Survey (SHHSII), it was estimated that trained 
birth attendants assisted only 19.4% of deliveries.9 This figure has declined to 
17.0% in 2015 based on an estimate developed by the World Health 
Organisation.27 Also in South Sudan institutional delivery is among the lowest in 
the world.  It is estimated that the vast majority of births (about 81%) take place 
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at home with the support of a traditional birth attendant or a relative, and in some 
cases, there will be no assistance at all.9 In South Sudan the low access to facility 
delivery and low use of skilled health providers at delivery may have contributed 
to high maternal mortality estimated at 789 per 100,000 live births in 2015.31  
 
Following the childbirth, access to adequate care for both mother and her 
newborn child is critically important in reducing the risk of maternal and 
newborn death.32 Postnatal care services from skilled health provider within 42 
days of birth play an essential role to detect and treat any post-delivery 
complication.15,32,33 Lack of access to appropriate care during this period can 
result in significant ill health and even death for the mother and or her newborn 
child.34 In South Sudan the postnatal period is the most neglected time for the 
provision of quality services for mothers and their infants.35   
 
Theoretical framework of factors associated with non-use of maternal 
healthcare services in South Sudan  
 
The framework by Gabrysch and Campbell was modified to group the risk 
factors that have a potential impact on access to health care services in 
developing countries.36,37 According to the framework the potential risk factors 
associated with non-use of maternal health services in South Sudan were 
categorized into four groups as indicated in Figure 2-5. 
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The first group is socio-cultural factors (referring to the factors that primarily 
influencing decision making on whether to seek care including socio-
demographic factors and women’s autonomy).  
 
The second group is perceived needs and benefits (referring to the individuals 
expectation, believe and values on the benefit and need from accessing 
healthcare services. This group include health related knowledge and behaviors 
and access to appropriate types of care at facilities.  
 
The third group is economic accessibility factors (referring to household 
financial capability to cope with costs associated with access and use of maternal 
healthcare services including ability to pay for services and or transport).  
 
The fourth group is physical accessibility factor (referring to household location 
and distance to maternal health services including type of residence and 
geographical regions).36,38  
 
 
 Section I: Chapter 2 
 
 
 28 
 
Figure 2-5:  Theoretical framework of the risk factors associated with 
non-use maternal healthcare services in South Sudan 
(Source: adopted from Gabrysch and Campbell, from the 
Thaddeus and Maine’s three delays model, 2009)36  
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Previous studies on factors affecting use of maternal healthcare services  
 
Globally access to healthcare services during pregnancy, delivery and post-
delivery is determined by several factors such as availability and accessibility of 
the health services, socio-cultural factors, and economic accessibility.39-43 
Several studies from developing countries have examined various factors 
affecting use of maternal healthcare services.44-47 Maternal age at childbirth is 
among the socio-cultural factors that has been widely examined, and several 
studies have found a strong association between maternal age and the use of 
maternal health services.48-51 An increased risk of non-utilisation of maternal 
health facilities during pregnancy, delivery and post-delivery is also associated 
with the level of maternal of education and or maternal literacy.52-57 Several 
studies have found that maternal marital status influences the use of skilled care 
at delivery or facility delivery.26,58 Maternal knowledge of and previous 
experience of obstetric complications either during pregnancy, delivery and post-
delivery are among the factors associated with an increased uptake of facility 
delivery.59-62 Perceived quality of care has also been found to influence health 
care seeking behaviour.63-67 
 
Among the economic accessibility factors, household economic status is strongly 
associated with the use of health facilities.68-71 Several studies from developing 
countries have underlined the importance of household wealth status in 
influencing maternal health seeking behaviour.48 Furthermore, studies have also 
shown that the use of the healthcare services is significantly associated with 
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availability and or accessibility of the health services.72 For instance, place of 
residence (living in an urban or rural area) and regions of residence determine 
whether or not pregnant women can attend or utilise maternal health services 
during pregnancy, delivery and post-delivery.48,73,74 
 
2.4 Under-five mortality in South Sudan 
 
Reduction of under-five mortality rate of 25 or fewer deaths per 1,000 live births 
by 2030 is one of the priorities of the Sustainable Development Goals (SDG) and 
the target for the child survival indicator.75 Under-five mortality rate is defined as 
the probability of dying between birth and exactly five years of age expressed per 
1,000 live births. During the period of Millennium Development Goals (MDG) 
era progress was made globally in reducing the under-five child mortality rate 
from 91 deaths per 1,000 live births in 1990 to 43 in 2015.76 While the world did 
not meet the MDG child survival target, every region of the world reduced its 
under-five deaths by at least a half during the period 1990 to 2015. Yet in 2015 
about 5.9 million children died before their fifth birthday.   These deaths are 
heavily concentrated in many fragile settings, such as South Sudan, and low-
income countries, such as in Sub-Sahara Africa and Southern Asia, with rates of 
under-five mortality estimated at 93, 83 and 51 per 1000 live births in 2015 
respectively (see Figure 2-6).76,77  
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Figure 2-6:  Under-five mortality rates by Millennium Development 
Goals regions and countries, 1990 and 2015 (source: 
UNICEF et all, 2015)76  
 
The newest nation, South Sudan, a post conflict country in Sub Saharan Africa 
region is faced with a high rate of under-five mortality. According to World 
Bank, the country is rank number 13 of the top 20 countries in the world with the 
highest under-five mortality rate, which was estimated to be 93 per 1000 live 
birth in 2015.77 Based on the South Sudan household survey estimate, the trends 
in neonatal, infant and under-five mortality rates remain very high as indicated in 
Figure 2-7.9,76 Although, there has been a substantial decline in the under-five 
mortality rate, the prolonged conflict has hindered progress in reducing under-
five mortality rate in the period 1990 to 2015.     
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Note 
NMR - Neonatal mortality rate: the probability of dying in the first month of 
life (0-<28 days) 
IMR - Infant mortality rate: the probability of dying between birth and first 
birthday (0 - < 12 months) 
Under-five mortality rate (U5MR): the probability of dying between birth and 
fifth birthday (0-<60 months) 
 
Figure 2-7:  Trends of neonatal, infant and under-five mortality rates 
in South Sudan (source: South Sudan Household survey, 
2006, 2010, UNICEF et all, 2015) 9,22,76  
 
In addition, the prolonged conflict has also contributed to the country having low 
coverage of essential live saving intervention for under-five children, such as 
access to insecticide-treated mosquito nets (34%), improved source of drinking 
water (69%), improved sanitation facilities (7%), rehydration treatment for 
diarrhea (49%), antibiotic treatment for pneumonia (33%), and childhood 
immunizations (6%).9 As a consequence, these children are at greater risk of 
premature death and disability than those children with access to established 
public health interventions.78,79  
52
102
135
40
74
101
18
38
84
0
20
40
60
80
100
120
140
NMR IMR U5MR
R
a
te
s 
p
e
r 
1
0
0
0
 l
iv
e
 b
ir
th
Survey year – 2006 Survey year – 2010 MDG5 target-2015
 Section I: Chapter 2 
 
 
 33 
Theoretical framework of factors associated with under-five mortality 
 
In order to address the social determinates of health inequalities that are 
preventable, avoidable and unfair, we modified and used the conceptual 
framework developed by World Health Organization80 as a guide in identifying 
the key social determinants of health inequalities and their impact on the well-
being of under five children.  In 2005 the World Health Organization (WHO) 
established the Commission on Social Determinants of Health (CSDH) as a global 
strategic mechanism to address the problems associated with health equity.80  
According to the WHO model, the chance of dying in childhood is strongly 
determined by the living conditions into which the child is born and the systems 
in place to deal with illness, such as material circumstances, behaviors, biological 
factors and health services.80,81  These factors are further shaped by the 
socioeconomic and political mechanisms, such as macroeconomic policy.81 The 
modified framework is presented in Figure 2-8. 
 
Based on this framework we grouped several socio-economic factors from the 
community and the household level as intermediary determinants that are 
potentially associated with under-five mortality in South Sudan (see Figure 2-8).  
Community level factors include type of residence, regions, and healthcare 
characteristics of the community. Household level factors include household 
wealth index, education and gender of the household head, maternal education 
and literacy, maternal marital status and polygamy status.  The intermediary 
factors (the individual’s material and social circumstances) were classified into 
two main groups and consist of maternal behaviours / circumstances and include 
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mother age, heard about family planning, number of living children less than 
five, ever had a child who later died, type of fuels used for cooking, cooking 
location, garbage disposal and women’s experience with domestic violence; 
under-five condition and include child gender, family access to improved 
drinking water, and family access to improved sanitation toilet. 
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Figure 2-8:  Conceptual framework for factors associated with under-
five mortality, adapted from the WHO social determinants 
of health inequalities (source: Solar O & Irwin A, 2015)80  
 
 
 
 Section I: Chapter 2 
 
 
 36 
Previous studies on determinates of under-five mortality   
 
Evidence indicates that low living standards and social and economic policies 
have a significant role in health equity and thus mortality.80,81 Several studies 
from low-and middle-income countries have reported an association of place of 
residence, such as dwelling in rural or urban areas, and regions of residence, with 
higher rates of under-five mortality.82-88 Access to maternal and child health 
services such as antenatal care services,41,83,89 delivery with birth attendant,41,83 
and place of delivery83,89-91 have been widely reported to be significantly 
associated with under-five mortality.   
 
Among the household factors socio-economic factors particularly household 
wealth has been shown to influence child survival.84,89,92-94  Previous studies 
from high-and low-income countries have identified maternal education as one 
of the predictors of under-five health and survival.88,95,96  Maternal age has also 
been reported to influence under-five health and wellbeing.96 Other factors 
associated with high rate of under-five mortality include maternal literacy,93 
maternal marital status96,97 and polygamy status.97 
  
Maternal material circumstance and environmental factors, such as use of the 
polluted fuel for cooking,98,99 have been identified to increase the risk of under-
five mortality.100 Various literature have found an increased risk of death among 
male children.101-103 Other factors associated with increased the risk of under-five 
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mortality include children born to mothers who had had a previous child death, 
and birth rank.104  
 
2.5 Multiple Indicator Cluster Survey (Household Health Surveys) 
 
The Multiple Indicator Cluster Survey (MICS) is an international household 
survey program developed by UNICEF in the mid-90s to assist countries in 
filling data gaps for monitoring human development in general, and the situation 
of children and women in particular.105 The MICS were originally developed to 
measure progress towards the globally agreed set of goals that emerged in 
response to World Summit for Children (WSC) held in 1990.106 The first round 
of MICS was conducted around 1995 in more than 60 countries and since then it 
has been implemented every five years. The methodology of the MICS is 
standardized/harmonized across the countries using similar questionnaires, 
manuals and data collection procedures and reporting.106  
  
The MICS survey questionnaires are modular tools that can be customized to the 
needs of a country and consist of three core questionnaires. The household 
questionnaire, which consists of a list of household members along with their 
basic socio-demographic characteristics. The women questionnaire is 
administered to eligible women aged 15-49, and collects information about their 
socio-demographic, health status and reproductive history. A child questionnaire 
on the situation of under-five children addressed to the mother or caregiver of the 
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child. Some surveys might also include an additional questionnaire for eligible 
married men age 15–49.105 
 
The first MICS conducted in Sudan was the National Sudan household survey 
(SHHS1) carried out in 1995 and collected data for both Sudan and South 
Sudan.107 Since then, there have been 3 MICs household surveys conducted in 
2000, 2006 and 2010.9,22,108 The 2010 South Sudan household survey second 
round was the most recent survey, which was a joint effort between the 
government of National Unity (GoNU) and the Government of South Sudan in 
collaboration with the United Nations Children’s Fund (UNICEF), which 
provided financial and technical support.9 
 
The SHHSII was a nationally representative survey designed to provide 
information on the situation of children and women in the country. The survey 
comprises of four questionnaires: household, women and men aged 15-49 and 
children under-5 years of age. The household questionnaire lists all household 
members and collects basic demographic information, such as household assets 
and conditions. The women’s questionnaire collects information from women of 
reproductive age (15–49 years) and included information on reproductive 
history, use of family planning, child health and information about child 
mortality. The men’s questionnaire collected information from all men age (15–
49 years) and included information about socio-demographic background, 
reproductive history, family planning, knowledge about AIDS and other health 
related issues.9 
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The sample of the South Sudan HHSII was designed to provide estimates at the 
national, sub-national (states) and disaggregation by urban and rural levels.9 The 
list produced by 2008 Sudan Population and Housing Census was used for 
selecting the SSHHS sample.109 Figure 2-9 shows the sampling frame of the 
south Sudan household survey. 
 
 
Figure 2-9:  South Sudan household Surveys second round sampling 
frame (Source: South Sudan household survey, 2013)9 
 
 
A two-stage cluster sampling design was employed for the selection of the 
sample in each of the 10 states. The first stage consisted of the selection of the 
required number of enumeration areas or clusters separately by urban and rural 
strata. Systematic probability proportional to size sampling procedure was used 
for selection of 40 enumerations sites in each of the 10 states of South Sudan.  Of 
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the total number of 398 cluster, 66 were base in urban and 134 were base in rural 
area due to vast majority of clusters across the country were predominantly rural. 
The second stage was the selection of the total number of household in each 
cluster using random systematic selection procedures to select on average 25 
households in each enumeration area. From the selected households, all ever-
married women and men aged 15-49 years were individually interviewed.  Table 
2–1 show the sample size used in the body of research. 
 
Table 2-2:  Number of households and respondents in the South Sudan 
household Surveys 2010  
 
Result  Number 
(response rate) 
Number of household’s sample 9950 
Number of households occupied 9760 
Number of households interviewed  9369 (96) 
Number of eligible women  11568 
Number of eligible women interviewed  9069 (78) 
Number of eligible children under-five  10040 
Number of eligible under-five mother/caretakers 
interviewed  
8338 (83) 
 
(Source: South Sudan household survey, 2013)9 
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Potential limitation for South Sudan household survey 2010 
The sample population for SSHHSII is assumed to be statistically representative 
of the total population of South Sudan.  However, in some areas may have been 
inaccessible due to insecurity or remoteness. The major challenge was logistics 
and access. In 2010, exceptionally high rainfall from May to October led to 
recurrent flooding in all ten Southern states.110 The rainy season might have 
significantly affected access to certain parts of the selected counties, villages or 
clusters due to the poor road network and many areas might have been 
inaccessible. 
The ongoing insecurity and violence such as armed inter-ethnic clashes during 
2009 continued in 2010 may have led to high levels of displacement within 
South Sudan as well as restricted access to conflict-affected populations.111 In 
addition, South Sudan has a low population density spread across an area with 
one of the world’s worst road networks, which, makes sampling especially 
difficult to conduct. Since South Sudan has a diverse population with over 65 
ethnic groups, the sample might not have included all the ethnic and sub-ethnic 
groups. 110 
 
The political and economic underpinnings of the conflict in South Sudan 
The current crisis reflects underlying tensions and mistrust among South 
Sudanese leaders and ethnic groups that date back to Sudan’s civil war (1983-
2005), and to the time after the imperial conquests in the nineteenth century.112 
While the war was described broadly as a north-south conflict. Infighting which 
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result in the split among leaders of the insurgency, the Sudan People’s Liberation 
Movement/Army (SPLM/SPLA) in the 1990s, damaged their cause by 
competing for power and mobilizing supporters along ethnic lines.113 The major 
factions reconciled in the early 2000s, although several smaller southern militias 
continued to operate, primarily in the Greater Upper Nile area.113 In 2005, the 
Sudanese government and the SPLM signed the Comprehensive Peace 
Agreement (CPA) to end the war. That deal paved the way for 2010 elections 
and the southern referendum, after which South Sudan, led by the SPLM, 
seceded in July 2011. 114 
 
Just two years after independence from Sudan in 2011, the newest nation of 
South Sudan was devastated by the internal arm conflict. The armed violence 
that erupted since 2013 has killed over 50,000 people and displaced about 2.4 
million people.115  It is estimated that since December 2013, nearly 3 million 
people in South Sudan have been displaced, and among this figure 1.1 million 
people have sought refuge in neighbouring countries with children comprising 
70% of the refugees.116 Also about 31% of the population are food insecure and 
over 275,000 children are likely to be affected by severe acute malnutrition. 117 
118Women and children are at immediate risks of violence, sexual abuse, 
exploitation, and life-threatening diseases.  Several factors have contributed to 
armed violence in South Sudan as outlined below. 
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Firstly, the immediate cause of the conflict was a result of an internal power 
struggle between South Sudanese key political leaders President Salva Kiir and 
opposition leader Dr. Riek Machar119 which caused the tensions between 
different factions of the army, some of which have a stronger sense of loyalty to 
various tribal leaders and militia groups.113 Since then the military divided, 
largely along ethnic lines and the fighting spread to the eastern state of Jonglei 
and the oil-producing states of Unity and Upper Nile.114 As a result civilians 
have been routinely targeted in the conflict, often along ethnic lines.113 
 
Secondly competition for access to and the distribution of South Sudanese 
resources has also contributed to the current crisis, in which civilians from 
different ethnicities are systematically targeted in asset-stripping raids with 
intense inter-personal violence.119 Therefore, government has used violence as a 
mean to access such resources and this has contributed to forced displacement, 
looting, cattle theft, crop destruction, and murder, rape and torture of civilians. 
Furthermore, the violence was used as a way asset stripping by raids, which is 
evident in most of the states of South Sudan particular in Jonglei, Unity and 
Upper Nile states. 120 
 
Thirdly, the 2005 Interim Constitution installed three levels of government in 
South Sudan: national, state, and local government, with some degree of 
executive, legislative, and judicial authority at all three levels121. Such a system 
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was thought to be the most appropriate to serve the diverse people of South 
Sudan, and to address the chronic lack of development in the southern states. 
However, under the 2011 Transitional Constitution several factors contributed to 
the current conflict including a lack of decentralization of power and 
concentration of power in the national government and the ruling party119; 
limited political opportunities for those outside the core SPLM/A; and the misuse 
of the budget and state resources for factional and personal gain by the national 
government and the ruling party.121 
 
Other underlying factors include, the absence of a professional civil service and 
concurrent existence of a pervasive military culture, both in government and 
society more broadly112; the fragility of the new country's institutions, which 
were too weak to constrain individual South Sudanese leaders; and management 
of oil resources.120 
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In this section the factors that are potentially associated with nonuse of maternal 
healthcare services such as non-use of antenatal care services and use of un-
skilled healthcare providers during delivery are explored in four chapters. The  
  list of the variables with their definitions presented in manuscript 1-4 can be 
found in the Appendix B. 
  
In this section the first manuscript (publication 1) explores the barriers and 
challenges of promoting MNCH gains and identifies priorities that will 
contribute to addressing the Millennium Development Goals and the emerging 
health priorities for the post-2015 development agenda.  
  
The second manuscript (publication 2) investigates the prevalent of non-use of 
antenatal care services among pregnant women in South Sudan. The key findings 
indicate low use of recommended number of antenatal care visits across 10 states 
of South Sudan. 
 
The third manuscript (publication 3) explores the potential factors associated 
with nonuse of skilled providers at every delivery. The main finding show that 
socio-economic status of the household was associated with low use of skilled 
health care providers during delivery across the 10 states of South Sudan. 
 
In the fourth manuscript (publication 4) investigate the factors associated with 
mother choice to deliver at home unattended or attended by un-SBAs.  The main 
finding shows that non-use of antenatal care services during pregnancy couple 
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with low quality of care during antenatal care visits were associated with 
unassisted home birth or home birth assisted by unskilled healthcare providers. 
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In this section the first manuscript (publication 5) discusses the determinants of 
neonatal, infant and under-five mortality in South Sudan, which use 2010 South 
Sudan household survey data. The key finding show higher risk of under-five 
mortality among disadvantaged populations of children, such as urban dwellers, 
children born to teenager mother, children born to mothers, who ever had a child 
that died later, and male children. 
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The results from the cross-sectional data analysis of South Sudan household 
survey (publication 2-5) identified the determinants of non-utilization of 
maternal and child health care services at individual and household levels. 
However, these studies did not address all the factors the South Sudanese women 
experience in accessing maternal and child health services such as social 
dynamics, political and economic instability, insecurity and socio-cultural norms 
and traditions. Therefore, examining the root cause of the social determinants of 
health in the ongoing conflict setting of South Sudan is essential for developing 
programs aimed at improving access to evidence-based interventions for 
maternal and child health. This section presents the qualitative analysis, which 
investigated the barriers and challenges for access to and use of maternal and 
child health care services at individuals, household, community and at the health 
care service levels. 
The first manuscript (Chapter 8) explores the challenges facing health care 
providers to delivery appropriate care to their client. The main barriers identify 
are those related to health system such as, lack of medical supplies, equipment, 
utilities, and lack of supervision, training opportunity and low salary. 
 
 
The second manuscript in this section (Chapter 9) investigates the barriers and 
challenges facing the community member to access health care services during, 
pregnancy delivery and post-delivery. The main reasons contributed to high 
percentage of home birth in this study were sudden onset of the labor and lack of 
safety and security. 
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The manuscript has been submitted to Maternal and Child Health Journal 
(MACI-D-17-00104) on February 14, 2017. At present, we have submitted a 
revised manuscript and it is under revision. 
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Abstract 
Background: In South Sudan healthcare providers face several challenges and 
barriers to deliver maternal health services.  Limited resources and 
underdeveloped health infrastructure that was further damaged by the civil war 
may have further impacted their service delivery and performance. This study 
explores the challenges confronted by the health care providers to deliver 
adequate quality health services to mothers. 
 
Methods:  We conducted 18 in-depth-interviews with health professionals 
including midwives/nurses, trained traditional birth attendants (TBAs), 
gynecologists, and pediatricians in three public health facilities in Juba, South 
Sudan. We purposively selected these health professionals to obtain insights into 
the service delivery process at these facilities.  
 
Results: The data showed that the limited support from the heath system, such as 
poor management and coordination of staff, lack of medical equipment and 
supplies and lack of utilities such as electricity and water supply were the major 
barriers to the provision of health services.  In addition, lack of supervision and 
training opportunity, low salary and absence of other forms of non-financial 
incentives were the major elements of health workers’ de-motivation and low 
performance. Furthermore, security instability as a result of political and armed 
conflicts have further impacted their services delivery.   
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Conclusions: This study highlighted the need for the government of South 
Sudan to make additional investment to improve the health system infrastructure, 
availability of medical supplies, equipment and utilities. The necessity of equal 
training opportunities for the health workers at different levels were also stressed 
by our findings. Regular and timely payment of the health staff is found to be 
essential. Assurance of safety of the health workers, especially on night shifts, 
appeared to be essential for providing services.  
  
Keywords: Maternal health, Health care providers, Health service delivery, 
Barriers to service delivery, Qualitative methods, South Sudan. 
 
Significance 
What is already known on this subject? 
South Sudan faces the greatest challenge of shortage of skilled health care 
providers. Only about 10% of the government health posts in the civil service 
sector are filled by qualified health workers.  
What this study adds? 
Health workers faced a combination of barriers to provide appropriate maternal 
care services such as lack of essential medical equipment, supplies and utilities, 
shortage of trained doctors and supervisors, low salary, lack of safety and 
security and lack of maternal health awareness in the community. 
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Introduction 
It is well established that shortages of skilled health care providers negatively 
influences the quality of health care services, service delivery and performance 
of health workers.1  Sub-Saharan Africa faces the greatest challenge of shortage 
of skilled health care providers with only 3% of the world's health workers.2 
Lack of skilled health care providers has a direct impact not only on the quality 
of health services but also the survival of mothers during childbirth and their 
newborn children.3 As a result maternal mortality (546 per 100,000 live births) is 
high across Sub-Saharan Africa, which alone accounts for 66% (201,000) of all 
global maternal deaths.4 Also, Sub-Saharan Africa has high under-five mortality 
estimated at 83 per 1000 live birth.5 
 
The world youngest country, South Sudan, is a low-income country with the 
world’s highest rate of maternal mortality (2,054 per 100,000 live births), which 
translates into one in seven women dying during pregnancy or childbirth, and 
high neonatal mortality (43 per 1000 live birth) and under-five mortality (108 per 
1000 live birth).6,7 The decades of civil war has severely affected the country’s 
social and economic development and has contributed to inadequate and 
dilapidated health system and infrastructure.8 Since independence in 2011, this 
new nation has faced a shortage of trained human resources in all the sectors, 
including health. For example, it has a very low ratio of physicians to total 
population (1 per 65,574 population), and similarly for midwives (1 per 39,088 
population).8,9  Only about 10% of the government health posts in the civil 
service sector are filled by qualified health workers.8 As a result of absent or 
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insufficient health care providers, about 58% of pregnant women have no access 
to antenatal care during pregnancy, 81% of births take place at home, and 54-
59% of deliveries are assisted by unskilled attendants.7,10 
 
The young government of South Sudan also confronts many other difficulties, 
such as political instability, tribal conflict, insecurity as well as providing its 
people with reproductive health services. Despite the government’s commitment 
to ensure ‘equitable access to quality healthcare especially for women and 
children’ as outlined in the 2011-2013 South Sudan Development Plan and the 
2012-2015 Health Sector Development Plan, 11,12 mortality among these groups 
is still high. Therefore, there is an urgent need to address the poor health 
outcome of women and their newborn babies by training and deployment of 
health care providers. To make proper utilization of the existing and future health 
care providers in South Sudan, assessing the barriers faced by both the health 
care providers and the mothers to receive health services is imperative. 
 
Evidence indicates that human resources are an essential input into the delivery 
and provision of health care services.13,14 Several studies have explored the 
factors influencing health workers’ performance and motivation, such as 
adequacy of resources, health system infrastructure, work environment, 
competency of health workers, and the individual willingness to perform their 
duty.1,15-17 In South Sudan, there has been no study that assessed health workers’ 
perspectives on the barriers to service delivery.  This study aims to explore the 
challenges and barriers confronted by the health care providers to deliver 
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adequate and good quality health services to mothers and their newborn children, 
as well as their perceptions of the barriers faced by their clients to attend the 
services.   
 
Methods 
Study sites and sampling    
This study was conducted in early December 2015 to end of January 2016 in 
Juba County with an estimated population of 500,000 and one of the six counties 
of Central Equatoria State.18,19 We purposively selected the Juba Municipality for 
the study as it is located in Juba County and serves as the capital city of the 
Republic of South Sudan.  Out of sixteen payams (counties) of Juba, Juba town, 
Kator, and Munuki were selected because of their better security and ease of 
accessibility.  The study samples included the maternal and child health care staff 
at the Juba Teaching Hospital, the Juba Military Hospital, and the Nykory 
primary health care center (NPHCC).  
 
Study participants   
The study participants consisted of 18 healthcare providers, 6 in each of the 
health care facilities, and included i) doctors, ii) midwives/nurses and iii) trained 
traditional birth attendants (Trained-TBAs).  The skilled healthcare providers 
were purposively selected to generate information on the whole process of 
delivery of services at the health facilities.  Trained-TBAs linked to one of the 
above facilities, and who attended to the needs of women in the community, 
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were selected in order to gain insights into the perspectives of health providers 
delivering services in the community.   
 
Data collection 
One field assistant was recruited and trained in qualitative data collection 
methods prior to data collection.  In-depth, one-on-one interviews were 
conducted with all selected health care providers to investigate each individual’s 
perspectives on the barriers to deliver maternal and child health related services. 
Each interview was conducted in a confidential setting mostly in the premises of 
the health facility.  All interviews were conducted in local South Sudan Arabic. 
We developed and used separate guidelines to administer the in-depth interviews 
with each type of respondents. All the interviews were audio recorded.  
 
Data analysis  
We followed multiple steps to analyze the data. First, the lead researcher (NSM) 
transcribed verbatim each audio-recorded interview conducted in the local 
language and then translated it into English and stored in Microsoft Word 
documents. Second, a team of two researchers crosschecked the translation 
against the audio recording and the transcription. Third, NSM prepared a draft 
code list by carefully reading two transcripts, which was independently checked 
by another researcher (AA). Subsequently NSM and AA discussed the draft code 
list and developed a code list. NSM then manually coded all transcripts. As the 
study was explorative and descriptive in nature, we applied an inductive coding 
procedure where themes were derived empirically from the data that were related 
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to our research questions.20 Fourth, the data were organized and compiled into 
separate files based on each thematic codes. The fifth step, involved themes 
development, which were classified according to the objectives of the study. We 
applied an inductive thematic approach for data analysis.21 The analysis team 
discussed the text pertaining to each thematic code. After several discussions 
these were consolidated and summarised in a document for each theme with 
relevant quotes and text tables. At the end we performed a triangulation of data 
to compare different responses from the three types of health care providers.22  
 
Analytical framework 
The Figure 1 is the framework used to scrutinize the main challenges 
encountered by the health care providers and the perceived barriers faced by their 
clients. We have classified the challenges into four main categories including: 1) 
health services/infrastructure (lack of work space for the health providers, lack of 
medical equipment and supplies, availability of electricity, generators, fuel or 
water, lack of blood in the blood bank and, lack of ambulances); 2) human 
resources for health (the challenges impacting the effectiveness of health worker 
performance/service delivery such as shortage of skilled providers and 
supervisors, lack of training, coordination and proper management; 3) security 
and economic factors (the impact of economic and security instability on health 
workers’ performance and service delivery; and 4) community awareness (lack 
of community awareness on the benefit and use of modern health care services 
and practices).  
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Ethical approval  
The ethical review committee of the Department of Policy, Planning, Budgeting 
and Research of the Ministry of Health, Government of South Sudan (MoH-
GoSS), Juba, the Republic of South Sudan reviewed and approved the study. We 
obtained informed consent from each participant for his or her participation in 
the study.  
 
Results 
The majority of the healthcare workers in this study have acquired their 
midwifery skills from an elder lady. Most of healthcare providers received a 
monthly salary according to their grade which varied from (500-700 South Sudan 
pounds) at tertiary level compared to (300-500 South Sudan pounds) at the state 
level.  The majority of the health care providers have performed pre and post-
delivery care and all have recognized the delivery and post-delivery danger signs 
as indicated in Table 1. 
 
Health services and infrastructure 
Poor infrastructure of maternity wards/ delivery rooms  
The health workers who participated in the study perceived that health facilities 
lack the basic infrastructure, which influenced service delivery and utilization. In 
all of the facilities the head of the department of midwifery raised issues of 
inadequate number of beds at the maternity ward, with 13 beds reported at the 
Juba Teaching Hospital and 7 beds reported at both military hospital and health 
care center.  
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“At this hospital we have an average of 600 deliveries per month and only 
13 beds. Due to overcrowding and lack of bed women who deliver normally 
without complication will rest for 2 hours before discharge”.  Midwife at 
Juba Teaching Hospital 
Lack of workspace was another challenge perceived by the midwives and 
trained-TBAs in this study and all acknowledged sharing rooms with patients.  
 
Poor infrastructure of newborn intensive care unit 
Nurses and pediatricians at the newborn intensive care unit mentioned that poor 
resources and infrastructure affected their service delivery since they received 
many newborns with complications from other health facilities. 
 “This unit consists of one room and is crowded with many newborns with 
various types of complications. We do our best to help these babies but 
without enough space, incubator and medication, it’s very difficult”. 
Pediatrician at a Newborn Intensive Care Unit, Juba Teaching Hospital 
 
Lack of utilities  
All of the midwives, doctors and trained-TBAs in the study perceived the lack of 
access to utilities such as electricity, generators, fuels and water supply as major 
barriers for service delivery.   
“It has been months and there is no power at the hospital.  Without power 
you cannot operate, you cannot sterilize or save mothers life in case of 
obstetrics emergency and as the result all the blood in the blood bank was 
destroy due to the electricity.”  Gynecologist at Juba Teaching Hospital 
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Lack of electricity was another issue perceived by the nurses and pediatricians at 
the newborn intensive care units, since many preterm babies and those with 
breathing problem require oxygen.  
“We continue facing issues of oxygen because of lack of power and when 
there is no power then the oxygen machine will not work, and many children 
died as the result of difficulty to breath.” Pediatrician at Juba Teaching 
Hospital 
 
Insufficient medical supplies  
All of the health workers participated in the study stated that during their 
practices, medical supplies, such as gloves, cotton, syringes and cord clips and 
all the necessary supplies to safely handle the women and her newborn, were 
unavailable or extremely inadequate. 
 “Even the cord clips is not available at the hospital and we used what is 
available such as thread to tight the newborn cord so it will not bleed and 
some time we do cut the dressing wound and used it as the thread. We have 
to use our brain to save the mother and the newborn”. Trained-TBA at 
Military Hospital 
 
Most of the trained-TBAs reported that even the medication for bleeding such as 
oxytocin was not available.  
“As ‘dia’ (midwife) I do my best to save mothers’ lives but without medication to 
stop bleeding, a woman’s life cannot be saved. When we are out of stock of 
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supplies I always do request family member to hurry and buy medication from a 
private pharmacy”. Midwife at Nykory Primary Health Care Center 
 
Lack of medical equipment  
Lack of medical equipment for assessing pregnant women attending antenatal 
care clinic was a major challenge experienced by the midwives.  
“At antenatal care visit we only used the old Pinard horn stethoscope to assess 
the fetus. Most of the mothers are discourage because of that and many of them 
would like to know the sex of the fetus but we have failed their expectation”.  
Midwife at Juba Teaching Hospital  
The Doctors considered other challenges as major issues, such as lack of the lab 
equipment to assess viral load for those HIV positive mothers and modern 
equipment for caring of premature babies, as impacting health service delivery.  
“In the whole South Sudan, we don’t have equipment for assessing the viral 
load if a women was found HIV positive during antenatal care. Therefore, 
it’s difficult to know which women should go for normal delivery and which 
one should go for C-section because that decision is based on the viral 
load”. Gynecologist at Juba Teaching Hospital 
They also highlighted the lack of coordination among government and 
international organizations in delivering medical supplies. This was highlighted 
as a significant detrimental factor to availability of medical equipment in the 
health centers since South Sudan relies heavily on donor support for medical 
equipment and medicines.  
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Health human resources 
Shortage of skilled health staff and supervision  
Insufficient numbers of doctors and supervisors were another common challenge 
perceived by the trained-TBAs, nurses and midwives that affected their 
performance to handle difficult cases of delivery especially in the night shift.  
 “I feel difficulties to handle some cases when a woman bleeds or the baby 
(fetus) doesn’t move and there is no doctor nearby to help me at night. [In 
such cases] I have to refer the women to the Juba Hospital even when we 
don’t have an ambulance [in the clinic]”.  Trained-TBA at Nykory Primary 
Health Care Center 
Most of the health workers perceived that they needed training to improve their 
skills.  
“We do need a lot of training since we have trained-TBAs, nurse and midwife 
and the training will help us handle the baby with complications and also 
attend the needs of the mother”. Head of Midwife at the Military Hospital 
 
Security and economic factors  
Low salaries and lack of promotion 
Our study participants perceived low salary as a major challenge. They 
associated it with de-motivation, low performance and staff attrition in the public 
sector. Even senior doctors had similar experiences. 
 “Salaries were not enough even for me as a senior doctor to support [my 
family] and encourage and motivate [me to work in the government 
hospitals].  Many specialists have left the hospital and now working at the 
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Ministry of Health because they are better paid there”. Gynecologist at the 
Juba Teaching Hospital 
The base salary of a graduate health worker at tertiary hospital was 2,000 South 
Sudan Pound SSP per month compared to 1,100 SSP for a staff with the same 
qualification at a state level facility.  
“Salaries is not enough and were not increased over years and I do private 
work among community because of the market prices but it’s not easy to do 
the 2 jobs”.  Trained-TBA at Nykory Primary Health Care Center 
 
Also, in addition to the low salary, salary inequality was perceived to be unfair.   
“We are paid less by the state government and also there is no promotion, no 
bonus or reward, and salary is not enough for us to feed our family”. Midwife 
at the Nykory Primary Health Care Center  
 
Lack of security and safety  
All the trained-TBAs and midwives perceived the impact of security and safety 
when they were out in the community to deliver services. Most of them said that 
they even did not want to attend deliveries at night fearing for their safety.  
“I only work during the daylight in the community because I fear for my own 
safety at night. Even if the family member called me at night to help a woman 
with her delivery, I don’t go out because it’s not safe [outside at night] and 
you can get killed”. Trained-TBA at Nykory Primary Health Care Center  
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Furthermore, health workers on night shifts at the health centers also 
perceived their work place unsafe due to robberies, violent activities and 
unavailability of a security guard.  
“The night shift is very dangerous. Sometimes there are thieves who will beat 
the Midwife at night demanding for money from them. All of us here are 
women and we don’t have strength to fight if anyone attacks us. We only pray 
to God so we can be safe at night”. Midwife at Nykory Primary Health Care 
Center  
At night security concerns were a challenge to the health workers when 
transporting critically ill patients to a referral hospital, even if an ambulance was 
available. As the result of this of insecurity health workers attending to the needs 
of the patient at a health centre were often reluctant to accompany the patient in 
the ambulance at night. The quote from another trained-TBA at Nykory Primary 
Health Care Centre reflects this concern. 
 
“Transporting an ill person by an ambulance at night is a big issue, because 
the car can be stopped by the robbers putting us in danger; we work in fear”.   
 
Community awareness 
Lack of community awareness  
Most of the doctors and midwives mentioned about the need of increasing 
awareness and ‘educating’ the communities about maternal health since the 
communities tend not to except the differences in midwifery practice they 
recommend.  
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“When I attended a home delivery and saw a woman who required an urgent 
transfer to the nearest hospital, I got resistance from the community due to the 
belief and concept that labor can take up to 2-4 day until the delivery”.  
Midwife at Juba Teaching Hospital 
 
Delayed decision-making by the family members for the C-section was 
perceived as a major barrier to saving the lives of the mother and her fetus. In 
most of the cases the decision was made in the last minutes when the mother and 
her fetus were at great danger. In some cases it was too late to save their lives.  
“In emergency cases when the women had to undergo C-section, there is a 
big problem here because they have to call all the members of the family to 
have them agreed to the operation, and its time consuming and delay the 
process of saving the woman’s her unborn baby’s lives”. Gynecologist at 
Juba teaching hospital  
 
Lack of health awareness among the women  
Another important challenge perceived by the midwives and the nurses was the 
lack of health awareness among pregnant woman of the benefits of utilization of 
maternal care, such as antenatal care services. 
“Lack of awareness among mothers is a big issue. They only come to get an 
antenatal care card because when they get sick, they will be asked for it, and 
also at the time of delivery [they will be asked for it]”. Midwife at Juba 
Teaching Hospital 
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Challenges faced women 
This section will describe the healthcare providers’ perceptions and observation 
about the barriers that were faced by the pregnant women to receiving services 
from them. Most of the health care providers perceived that physical accessibility 
factors, such as, distance, transport, poor road and remoteness were important 
obstacles for many women to attend maternal health care services. They also 
perceived that women are burdened by cost of accessing the services since 
transport was very expensive.  
 “Transport is very difficult [to afford]. If you want to travel by a ‘boada’ 
(motorbike) it will cost about 10 SSP and if you are living far away it might 
cost about 20 SSP, and sometimes they will ask for 50 SSP and poor woman 
can’t afford such cost”. Midwife at Nykory Primary Health Care Center  
 
Lack of security was the main perceived reasons for home delivery since most of 
the births happened at night and women and her family members could not travel 
at night to a facility for the delivery fearing for their safety in the streets.   
 
Discussion 
Main finding 
This study explores the health service providers’ perspectives on the challenges 
and constraints affecting their service delivery and performance in the public 
health facilities in the Republic of South Sudan. Our study revealed that health 
workers faced a combination of barriers related to infrastructure, personnel, 
socio-economic factors, geography and culture to provide appropriate maternal 
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care. The main challenges identified in this study included lack of essential 
medical equipment, supplies and utilities, shortage of trained doctors and 
supervisors, low salary and lack of maternal health awareness in the community. 
In addition, overall safety and security as a result of internal conflicts was 
mentioned as a significant factor further impacting service delivery at the facility 
as well as the community outreach services. 
 
Several studies from low-resource counties have linked hospital-working 
environment to job satisfaction and motivation, 23-26 which was consistent with 
our study. In South Sudan health workers operate under a harsh and difficult 
environment with limited system support, such as management and coordination 
of staff, stock out of medical supplies and equipment, and lack of utilities such as 
electricity or water supply.  In addition, lack of supervision and training 
opportunity may have further impacted on the quality of their services and 
performance. Therefore, Government of South Sudan should make additional 
investments to improve the physical aspect of health system, ensuring equal 
training opportunity for all the health workers, and availability and on time 
distribution of medical supplies and equipment. 
 
Low salary and lack of other forms of financial and non-financial incentives 
were the major source of health workers’ de-motivation and low performance in 
this study, and these observations are supported by other studies in low-income 
countries.27-31 In South Sudan, health workers employed by the public sector 
earned a poor salary.  The current economic crisis is making the situation worse 
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and health workers cannot meet the needs of their family due to the low and 
irregular payments that can be delayed for several months. This situation has 
forced the health providers to be absent from work in order to earn extra income 
or leave public sector for a job with a better salary.  The Government should 
evaluate and improve the current health workers’ payments for lower carders as 
well as standardize salaries across the states and territories. The government 
should take measures for timely payment of its health staff. If financial 
incentives are not feasible for this war-torn and infant nation, the Government 
should introduce non-financial incentives, such as job awards, appreciation 
certificates to boost the motivation of high-performing health care staff.  
 
Our study discovered that health workers’ performance and service delivery were 
hampered by a lack of safety and security in the work places and the community. 
Similar findings were reported in studies in Papua New Guinea, Malawi and 
Myanmar.32-35 In South Sudan, the current internal conflict has accelerated 
violent activities at night and many civilians as well as health workers have been 
killed as a result.  The evidence revealed in this study of armed robbery at the 
facilities at night certainly jeopardized the already inadequate health service 
infrastructure. This necessitates the Government to act and implement workplace 
safety and security for health workers. Deployment of security guards at each 
healthcare facility and when transporting a patient to referral hospital should be 
implemented.  
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In our study low use of ANC services was linked to women’s dissatisfaction with 
the service delivery at the public health facilities which was similar to findings 
with another study from Ethiopia.36 Lack of modern medical equipment, such as 
ultrasound machine, has been shown to reduce health workers’ performance to 
examine pregnant woman at each antenatal care check-up. Therefore, the 
Government should invest and coordinate with international organizations to 
upgrade the existing health facilities with essential modern tools and equipment 
to meet the demands and needs of the growing population. 
      
Limitations of the study 
Our study has some limitations that should be considered when interpreting the 
results.  First, we could not explore the perceptions of the health workers in a 
sample of the health facilities from across the different regions of South Sudan 
due to the limited budget and for security reasons. However, generalization is not 
the primary goal of this qualitative study. Our study participants were selected 
from three public health facilities, in order to explore in-depth, the perceptions of 
a diverse group of health workers as was possible within the scope of the study. 
Secondly, this study accounts on the opinion and perceptions of the health 
workers only and there is a chance of potential biases. However, we attempted to 
minimize the bias by collecting and triangulating data from various types of 
health providers from a number of health facilities. We could not capture the 
perceived barriers faced by the health care providers in the rural areas due to 
security reasons, but information collected in this study remain important for 
implementation of interventions in both rural and urban areas.  
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Conclusion  
In South Sudan health workers are experiencing many challenges to deliver 
appropriate care to woman and to their newborn children. This study highlights 
the needs for the Government of South Sudan to make additional investments to 
improve the physical assets and capacity of the health system including the 
availability of medical supplies, equipment, utilities and training opportunities 
for the health workers across different levels within the public health sector. The 
Government should also make resources available for disbursing the staff 
salaries on time and introduce non-financial incentives for the staff. Wider socio-
political aspects such as safety and security must be considered in the long-term 
policies of the Government that will have direct and indirect impact on the 
maternal health services.  
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Table 1. Socio-demographic Characteristics of health care workers, in depth 
interview (n = 18 participants)  
 
 
Socio-demographic characteristics N 
Gender 3 
Male 15 
Female  
Age  
>35 8 
<35 10 
Education  
Diploma/university    8 
Secondary/ primary school  
Attended training in the last year  
yes 5 
No 12 
Would like to attend a training/short course  
yes 18 
No 0 
Profession/occupation  
Medical doctor/ specialist 2 
Midwife/nurse 6 
Trained-TBAs 10 
Salary  
>800SSp 8 
<800 SSP 10 
Performed delivery in the last week  
yes 17 
No 1 
Knowledge of danger signs of labor/delivery   
Yes 18 
No 0 
Immediate care and post-delivery care for (mother and 
babe) 
 
yes 18 
No 0 
Have private work other than hospital  
yes 18 
No 0 
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Figure 1: Challenges facing health care providers and their perception on issues facing mother access to their services  
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Chapter 9: The system here isn’t on patients’ side” -
perspectives of women and men on the barriers to 
accessing and utilizing maternal and newborn healthcare 
services in South Sudan 
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Table1: Socio-demographic characteristics of men, in depth interview (n=15 
men)  
Socio-demographic N 
Age  
20-29 3 
30-49 1 
Education  
No education 0 
Primary and above education 15 
Employment   
Yes 15 
No 0 
Distance to nearby health facility (by public transport)  
1< Hours 2 
1 > Hours 13 
Knowledge of antenatal care services  
Yes 15 
No 0 
Knowledge on birth preparation   
Yes 15 
No 0 
Birth preference for their wives  
Hospital 15 
Home 0 
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Erratum: 
 
 
Typological correction 
cultural believe cultural beliefs 
exiting health services existing health services 
> hours  > one hours 
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10.1 Overview of key findings 
 
The body of research presented in this thesis examines the factors associated 
with non-use of maternal and child healthcare services in South Sudan. A mixed-
methods approach was employed in this research using both quantitative and 
qualitative methods to investigate the barriers to access to antenatal care, skilled 
birth attendants, facility delivery and child healthcare services. 
 
Narrative review on maternal newborn and child health challenges in South 
Sudan1 
 
The results from the narrative review highlight the challenges to improve the 
poor health status of mothers and of their children in South Sudan.  It draws 
attention to improved health system functioning, performance, and the need to 
address the determinants of health if improved outcomes are to be achieved. 
Despite the many obstacles and challenges in South Sudan, peace and security, 
and addressing basic needs of nutrition, shelter, employment, and water and 
sanitation, among others, all require attention. Gender equality, and the low 
levels of education of girls and women were identified as major challenges and 
require high levels of government commitment and leadership. The literature 
also highlights the lack of skilled service providers as the greatest obstacle to 
achieving improved maternal and child health in South Sudan. 
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Prevalence of non-use of antenatal care services in South Sudan2 
 
The analysis shows that the residence of pregnant women in Warab, Junglei and 
Unity regions was strongly associated with maternal non-use of ANC visits 
compared to their counterparts from the remaining regions. The result also shows 
that pregnant women from rural areas were more likely to underutilize ANC 
services compared to their counterparts from urban areas. The non-use of ANC 
services was also significantly higher among illiterate mothers and among 
mothers in a polygamous relationship. 
 
Factors associated with unassisted home delivery and delivery assisted by un-
skilled birth attendants in South Sudan3,4 
 
The result from the analysis of the South Sudan household survey second round 
indicated a high percentage of South Sudanese mothers still deliver at home, 
often unassisted, or assisted by un-skilled birth attendants. Low utilization of 
antenatal care services during pregnancy due to low quality of care received at 
the antenatal care visits were an important factor for use of unskilled providers 
during home delivery. Unassisted home birth or home birth assisted by un-skilled 
providers was found among mothers from poor households, living in rural areas, 
uneducated mothers, single mothers, mothers who never experienced pregnancy 
complications, and those mothers who lacked essential knowledge to take basic 
preventive measures for their health during pregnancy and delivery.  
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The findings from the quantitative analysis (manuscripts 3-4) was consistent with 
the qualitative study, which investigated the community members perception on 
use of antenatal care and delivery services in Juba, South Sudan. In this 
qualitative study inadequate quality of antenatal care services, such as lack of 
essential medicines, supplies and tools was linked to individual’s mother’s 
dissatisfaction with the services they received. In addition, sudden onset of labor 
and lack of safety and security were important reasons for home delivery 
unassisted or assisted by un-skilled health providers. Furthermore, lack of 
transport as a result of a combination of long distance to a facility and associated 
costs either restricted or delayed women reaching the health facilities. 
 
Delivery barriers to healthcare services in South Sudan5,6 
 
In the quantitative analysis (manuscripts 2-4) the quality of care received at 
antenatal care services was associated with women’s dissatisfaction with the 
services and the use of unskilled care providers at delivery. In order to 
understand the delivery barriers to maternal health services, a qualitative study 
were conducted in Juba, South to explore the challenges confronted by the health 
care providers, such as doctors, midwives, nurses and trained traditional birth 
attendants to deliver adequate quality health care to mothers attending their 
services. 
 
Limited support from the heath system, such as poor management and 
coordination of staff, lack of medical equipment and supplies and lack of utilities 
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such as electricity and water supply were the major barriers to the provision of 
health services.  In addition, lack of supervision and training opportunities, low 
salaries and absence of other forms of non-financial incentives were the major 
elements of health workers’ de-motivation and low performance. Furthermore, 
security and instability as a result of the political and armed conflicts has further 
impacted their service delivery. 
 
Determinants of under-five mortality in South Sudan7 
 
The results from the analysis (manuscripts 2-4) shows that mothers from 
disadvantaged populations in South Sudan have a high prevalence of non-use of 
antenatal care services and use of unskilled providers at delivery. Children born 
in such households are at increased risk of ill health and thus faced with a high 
rate of under-five mortality. The South Sudan household survey 2010 dataset 
were used to explore the potential factors associated with neonatal, infant and 
under-five mortality. In this analysis, the social and material circumstances in 
which the children were born and live in, such as family use of unimproved 
sources of drinking water, exposure to indoor air pollution due to cooking 
location, and male child were all associated with an increased risk of dying 
before age of five. Maternal circumstances and conditions, such as children of 
teenage mothers, children living in urban areas, children whose mother had had a 
prior child death, and children born to illiterate mothers were significantly 
associated with childhood mortality. 
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10.2 Strengths and limitations of the research 
 
A key strength of the analysis of the South Sudan household survey data presented 
in this body of research was the nationally representative sample of data used in 
theses analysis that covered the entire population of South Sudan.  The sampling 
methods, appropriate adjustment for sampling design, including sampling weights, 
and an adequate individual and household response rate to the survey interviews 
are other important strengths of this study. In addition, the SSHSII was largely 
based on the UNICEF’s Multiple Indicator Cluster Survey (MICS) methodology, 
which uses standardized questionnaires, protocols and survey methodology. To 
minimize potential recall bias and to increase the validity of the study, the data on 
health service utilization from the most recent births was obtained from women, 
who had given birth only during the two years preceding the survey. Also, data on 
birth history was collected for five years prior to the survey to minimize the 
potential recall bias. Furthermore, due to the large size of the survey, we were able 
to examine a variety of potential factors associated with non-use of maternal and 
child health services and to identify risk factors that could help with targeting of 
programs for pregnant women and for their under-five children in South Sudan. 
 
To understand the barriers to health services delivery and the factors preventing 
women from accessing and utilizing antenatal care, delivery care services and 
child health services a qualitative analysis was performed in Juba South Sudan. 
The qualitative methods gave more in-depth details and explored the perceptions 
of a diverse group of health workers and women and their spouses on the delivery 
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of health services, and the barriers to access to healthcare facilities.  Bias was 
minimized by collecting and triangulating data from various types of health 
providers, and from women and their spouses attending health services from a 
number of health facilities.  
 
The limitations of the quantitative study include the use of cross- sectional survey 
data that restricts the interpretation of causality of factors associated with the 
outcome variables. Even though the health services utilizations data were collected 
within 2 years of the preceding survey, and the birth history within five years of 
the preceding survey, it was still potentially subject to recall bias. The recall bias 
may have occurred because the information collected relied on a mother’s ability 
to remember details about her birth history and use of the health services, which 
might have been different in women who had experienced major adverse perinatal 
health events. Finally, the potential factors associated with the outcome variables 
examined in this analysis were restricted to those factors available in SSHHSII 
data and may not have included all the factors in the theoretical frameworks that 
guided the analyses. 
 
In the qualitative study some limitations should be considered when interpreting 
the results.  First, we could not explore the perceptions of the health workers or 
women attending their services in a sample of the health facilities from across the 
different regions of South Sudan due to the limited resources for the study, and 
for security reasons.   Secondly, this study only reflected the situation of the 
study population and accounts on their opinion and perceptions. Therefore, there 
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is a chance of potential biases since the result from this study could not be 
generalized to the population of South Sudan. Thirdly, we could not capture the 
perceived barriers faced by women and the health care providers in the rural 
areas due to security reasons, but the information collected in this study remains 
important for implementation of interventions in both rural and urban areas.  
 
10.3 Conclusion and recommendations for policy and decision makers  
 
The results from the research presented in this thesis highlight the role of socio-
economic factors, health services availability, and safety and security on 
utilization of maternal and children healthcare services in South Sudan.  
Since the health services in Southern Sudan have been largely financed and run 
by numerous bilateral and multilateral partners such as international non- 
governmental organizations (INGOs) and local and church-based organizations.8 
It’s essential for the donors and technical experts to provide intensive financial 
and technical assistance to build the capacity and skill of the Ministry of Health 
to lead the development and implementation of policies and plans for effective 
health systems delivery.9 In addition, such joint efforts between the Government 
of South Sudan and NGOs will enhance the implementation of the 
comprehensive health strategies at the central level targeting the structural and 
intermediary determinants of health inequality at the local community as noted 
below.  
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At the household level 
 
Household empowerment and poverty elevation scheme  
Access to financial support services such as social safety nets and welfare 
support for disadvantaged and poor households is critically important in the 
conflict effected countries such as South Sudan.10  The program can target 
marginalized segments of the population, such as poor households in both rural 
and urban areas of South Sudan and can reduce poverty, and improved resilience, 
education, health or employment. 10 Social safety net programs will also enable 
the target population to overcome the financial barriers associated with 
displacement, destruction and loss of assets and improved access to maternal and 
child health services.  
 
The financial support services could include social service fee waivers, such as 
free access to maternal and child health care services; subsidies for transportation 
costs; conditional cash transfers to encourage pregnant women to attend 
antenatal care services during pregnancy and to deliver by SBA, either at home 
or in a health facility; and micro-finance in the form of small loans to help 
families start their own businesses and earn regular income, which is essential in 
transforming their lives and their children’s futures and thus reduce health 
inequities. 
 
In addition, women’s empowerment programs, e.g. cash transfer programs, 
improve education attainment among young girls in developing countries such as 
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Zambia and Malawi.11,12 The program empowers parents to educate their 
children and specifically their daughters since educational attainment is 
associated with child survival, increased access to maternal and child health 
services and reduced teenage marriage and pregnancy.11,12   A cash transfer 
program has been implemented in one of region of South Sudan from 2014-
2018.13 Based on the Girl’s Education South Sudan (GESS) report, the program 
has contributed to the school to remain open, increase girl’s enrolment, as well as 
the increased in the attendance rate, despite the prevalence of ongoing conflict.13 
Therefore, scaling up cash transfer programs across the ten states of South Sudan 
targeting poor families to keep their children, specifically their daughters, in 
school and unmarried until the end of secondary level education is essential. 
Such programs might indirectly contribute to delaying teenage marriage and 
childbearing and thus prevent under-five mortality among teenagers.  
 
In order to increase use of reproductive and child health care services in South 
Sudan husbands should be involved and educated on the importance of use of 
ANC services during pregnancy and facility delivery. Husbands should take 
responsibility to support and encourage their wives to utilize such services. 
Educational campaigns targeting both men and women of reproductive age about 
the importance of ANC services and facility delivery need intensification in 
South Sudan. 
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At the community level 
 
Strengthening community initiatives and community mobilization to increase 
awareness on utilization of maternal and child health care services 
Implementing community-based health promotion program such as education 
campaign to increase community awareness and knowledge about the importance 
of access to routine ANC visits during pregnancy, use of skilled birth attendants 
at delivery, and postnatal care services is essential in improving maternal and 
newborn health outcomes.14 
 
This could be achieved at the village level through the training of community 
health workers, such as TBAs with first aid skills in order to provide education 
and support to pregnant women on the obstetric complications of pregnancy and 
delivery.  Establishing a strong link between the community and the health 
facilities by involving community health providers in the outreach services, such 
as identifying women early in pregnancy and encouraging them to use these 
services during and after childbirth is critically important for better health 
outcomes for mothers and of their newborn children.  
 
Mobilizing community members, such as community elders, and religious leaders, 
to spread messages about the importance of the use of mosquito nets as an effective 
preventive measure for malaria among under-five children; use of family planning 
and delivery health services to improve maternal and newborn outcomes, and the 
importance of enhancing female education. In addition, it is also important for the 
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community health initiatives to be allocated resources, such as communal funds 
and transportation for women with limited financial resources to prevent delays 
associated with the costs for accessing and utilizing health facilities during 
pregnancy, delivery and post-delivery. 
 
At the health facility level 
 
Improving the availability, accessibility, and quality of health care services 
Improving the availability, accessibility, and quality of health care services 
In South Sudan the existing health facilities are in poor condition, inadequately 
equipped and with minimal operational capacity.15 As a result, the health workers 
operate under a harsh and difficult environment with limited system and 
government supports. In the recent years, the Canadian International 
Development Agency (CIDA) has made significant contributions to improving 
access to essential primary health care services in South Sudan.16 For instance, 
CIDA has supported the rehabilitation of health facilities across the country and 
has placed major emphasis on increasing services for maternal and newborn care 
as part of the Muskoka Initiative.16 Therefore, it is crucial for bilateral and 
multilateral donors to strengthen health service delivery in order for the 
Government of South Sudan to rebuild the public health system. Thus, improving 
health facility-working environments, such as rebuilding the health services 
infrastructure, and improving maintenance, upgrading the existing health 
facilities with essential modern tools and equipment, is essential in order to 
enhance service delivery and performance.17  
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In addition, the drug supply in South Sudan is highly fragmented and inefficient, 
with no functioning central purchasing, distribution or regulatory mechanisms in 
place. In recent years, UNICEF and Médecins Sans Frontières were the main 
organizations procuring medicines for South Sudan. Therefore, insuring 
availability of funding for regular procurement of medicines and health supplies, 
improving management of medicines, and supply chain logistics are critically 
important to improve availability and access to appropriate medicines and 
medical care. 
 
Shortages in human resources for health in South Sudan lead to low quality and 
ineffective service delivery and performance. UNFPA, another key donor to the 
sector in South Sudan, has worked with the Juba College of Nursing and 
Midwifery and government authorities to improve the regulatory environment 
and training institutions supporting midwifery care.16 In addition, it is critically 
important for the donors to implement programs that focus on improving quality 
of human resources. Examples of such programs include developing training 
modules to raise the educational level of TBAs/CMWs to a diploma in 
midwifery or nursing; enhancing equal training opportunities and establishing 
training programs for the staff; improving staffing levels by increasing retention, 
and improving overall workface management, coordination and supervision. 
 
Low salaries and lack of other forms of financial and non-financial incentives are 
associated with health workers de-motivation and low performance.18-20 In South 
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Sudan, health workers employed by the public sector earn low salaries with 
irregular, often delayed payments. Therefore, it is essential to evaluate and 
improve the current health workers’ payments especially for lower level health 
care workers. New measures to ensure timely payment of health staff, as well as 
standardized salaries across the states and territories are needed.  Introducing 
incentive packages, especially for rural based healthcare providers, and other 
forms of non-financial incentives, such as job awards, appreciation certificates to 
boost the motivation of high-performing health care staff.  
 
To overcome the delay in reaching health services for delivery, implementation 
of interventions to minimize the distance barrier by initiating collaboration with 
private transport sector to provide access to affordable and reliable transport 
services to pregnant and post-partum women. It is also essential to remove 
hospital delivery fees, such as bed charge, in the public facilities. In the long 
term it is essential to implement birthing centers at each sub district to overcome 
the delay in reaching health services for delivery. 
 
At the central level 
 
Political commitment to increase health financing and resource allocations in 
remote areas, and to address demand and supply barriers to reproductive and 
maternal health services in both rural and urban settings is essential. 
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Implementing police reforms that effectively prevent crime, protect and serve the 
public regardless of political agendas, respect and values population rights, and 
enhance safety and security measures, throughout the country are critical in order 
to improve population access to medical care during the night. 
 
Implementing enabling policy environment and reforms to alleviate the 
socioeconomic disparity within the communities, and to address the factors 
associated with poor living conditions are crucial, such as provision of a social 
safety net and welfare support for disadvantaged households. 
 
The government needs to take action to apply the legislation that establishes 18 
as the minimum and the legal marriage age of girls and takes immediate and 
long-term steps to protect the rights of girls against early or forced marriage to 
ensure the fulfillment of their human rights.   
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Appendix A consists of ethical approval letters and supplementary documents for 
the qualitative study conducted in South Sudan. The following documents are 
present in this appendix: 
 
1.  Ethical approval clearance from the Ethics Committee of the Ministry of 
Health, Government of South Sudan, Juba, South Sudan. 
2.  Participant information statement for the qualitative study.  
3.  Participant consent form.  
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Supplementary 1. The variables definition and their categorization used in this analysis 
South Sudan Household survey 2010 
VARIABLES DEFINITIONS AND CATEGORIZATION 
INTERMEDIATE DETERMINANTS    
SOCIOECONOMIC POSITION    
Community factors   
Cluster type The cluster type (1= Urban; 2 = Rural)  
Geographical Regions 3 regions of South Sudan namely: 1= Greater Upper Nile 
(consisting of Unity, Jonglei, Upper Nile) 2= Greater Bahr el 
Ghazal (consisting of Lakes, Western Bahr El Ghazal, Northern 
Bahr El Ghazal, Warrap), 3 = Greater Equatoria (consisting of 
Central Equatoria, Western Equatoria, Eastern Equatoria)]  
Mean household wealth index in the 
cluster 
Mean household wealth index in the cluster 
Proportion of mothers attended 
intermediate school education and above 
in the cluster 
Proportion of mothers with at least intermediate school 
education in the cluster 
Mean number of antenatal care visits in 
the cluster 
Mean number of antenatal care visits in the cluster (only for the 
most recent birth prior the survey) 
Percentage of deliveries assisted by 
trained birth attendants in the cluster 
Percentage of births in the cluster assisted by trained birth 
attendants (only for the most recent birth prior the survey) 
Percentage of mothers receiving 
postnatal care in the cluster 
Percentage of mothers in the cluster who received postnatal 
care (only for the most recent birth prior the survey) 
Household factors   
Household wealth index Composite index of household possession (1= Wealthier, 2 = 
Middle and 3= Poor) 
Gender of household head Household head (1= male, 2 = female) 
Education of the household head Highest levels of schooling obtained (1 = Secondary + 
education, 2= Primary education, 3 = No education) 
 Maternal education Maternal highest levels of schooling obtained (1 = Intermediate 
+ education, 2= Primary education; 3= No education) 
Maternal literacy Maternal literacy [1 = Yes: able to read; 2= No: cannot read at 
all)] 
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Maternal marital status The maternal marital status (1 = Never married (single); 2 = 
Formerly married (if woman is widowed, divorced or 
separated); 3 = Currently married 
Polygamy status The status of husband having more than one wife 1 = (No) if a 
husband has one wife); (2= (Yes) if a husband has more than 
one wife 
 
Individuals circumstances   
Maternal condition/Behaviours   
Maternal age at her last birthday (years) Age of a mother on her last birthday (1= 20-34 years, 2=15-19 
years and 3= 35-49 years) 
Heard about family planning Mother have heard about family planning (1= no, 2 = yes 
Ever had child who later died Ever had child who later died (1=No, 2 =Yes) 
 Cooking location  Cooking location (1= kitchen, 2= Elsewhere in the house, 3= 
Outdoors)  
 Garbage disposal  Garbage disposal [1= Burning, 2= Dumping (Throwing outside 
the house)] 
Mother experience domestic violence Mother experience domestic violence in the past year (1= no, 
2=yes) 
Under-five condition   
Child's gender Gender of under-five children (1=female, 2 = male) 
Family have access to safe/treated 
drinking water 
Access to safe/treated drinking water (1= yes, 2 =no) 
Family have access to improved 
sanitation facilities 
 Access to improved sanitation facilities (1=Yes, 2=No) 
Number of children The number of living children of each respondent 
Birth order The order in which a child is born for instance first-born 
and second-born. 
Child mortality rate The probability of dying between the exact ages of one and five 
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Table 2. Adjusted and unadjusted odds ratio for factor associated with neonatal mortality according to socioeconomic and intermediate 
factors, analysis of South Sudan household 2010 (n = 8215) 
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 Univariate (unadjusted OR) Multivariate adjusted OR 
  Final model Second model  first model   
  
OR a 95%CLc p value AOR
b 95% CI p value AORb 
95% CI p value 
AORb 
95% CI p 
value 
VARIABLES             
INTERMEDIATE 
DETERMINANTS       
      
SOCIOECONOMIC POSITION             
Community factors             
Type of cluster             
 Rural 1.00   1.00   1.00   1.00   
Urban 1.37 (1.01, 1.87) 0.045 1.37 (1.01, 1.87) 0.045 
1.37 (1.01, 
1.87) 
0.045 1.37 (1.01, 
1.87) 
0.045 
Geographical location (Regions)             
Greater Upper Nile 1.00            
Greater Bahr el Ghazal 1.00 (0.70, 1.14) 0.984          
Greater Equatoria 1.24 (0.88, 1.74) 0.223          
Mean household wealth index in 
the cluster  0.86 (0.60, 1.23) 0.418    
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Proportion of mothers with 
intermediate school education in 
the cluster 1.52 (0.36, 6.54) 0.571    
      
Mean number of antenatal care 
visits in the cluster 0.84 (0.01, 1.34) 0.493    
      
Percentage of deliveries assisted by 
trained birth attendants in the 
cluster 0.91 (0.40, 2.06) 0.812    
      
Percentage of mother receiving 
postnatal care in the cluster 1.26 (0.37, 4.22) 0.713    
      
Household factors             
Household wealth index              
Wealthier 1.00            
Middle 0.97 (0.74, 1.29) 0.856          
Poor 0.97 (0.74, 1.28) 0.844          
Gender of household head              
Male 1.00            
Female 0.99 (0.78,1.25) 0.931          
Education of the household head              
Secondary + education 1.00            
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No education/primary education 0.81 (0.55, 1.20) 0.292          
Maternal education             
Intermediate + education 1.00            
Primary education 0.71 (0.39, 1.29) 0.260          
No education 0.83 (0.48, 1.44) 0.517          
Maternal literacy             
Able to read 1.00            
Unable to read 1.28 (0.85, 1.92) 0.245          
Maternal marital status             
Never married (Single) 1.00            
Formerly married 1.13 (0.73, 1.73) 0.588          
Currently married 1.1 (0.78, 1.56) 0.587          
Polygamy status             
Husband had one wife 1.00            
Husband had more than one wife 1.04 (0.81, 1.34) 0.736          
Individual’s circumstances             
Maternal condition/Behaviours             
Maternal age at her last birthday 
(years)        
      
20-34 years 1.00            
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15-19 years 1.26 (0.88, 0.80) 0.212          
35-49 years 1.33 (1.03, 1.72) 0.027          
 Heard about family planning             
No 1.00            
Yes 1.27 (0.96, 1.69) 0.100          
Ever had child who later died             
No 1.00   1.00         
Yes 4.06 (3.15, 5.24) <0.001 3.74 (2.88, 4.87) <0.001       
Cooking location             
Kitchen    1.00   1.00         
Elsewhere in the house 0.85 (0.61, 1.18) 0.324 0.77 (0.54, 1.11) 0.167       
Outdoors 0.80 (0.61, 1.04) 0.100 0.70 (0.53, 0.94) 0.018       
Garbage disposal              
Burning 1.00            
Dumping  0.98 (0.77, 1.14) 0.835          
Mother experience domestic 
violence in the past year       
      
No 1.00            
Yes 0.99 (0.75, 1.30) 0.926          
Neonate condition              
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Neonate gender              
Female 1.00            
Male 0.97  (0.78, 1.21) 0.798          
Family have access to safe 
drinking water        
      
Yes 1.00   1.00         
No 1.76  (1.10, 2.81) 0.019 1.91 (1.11, 3.31) 0.02       
Family have access to improved 
sanitation facilities        
      
Yes 1.00            
No 1.10 (0.75, 1.60) 0.639          
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Table 3. Adjusted and unadjusted odds ratio for factor associated with infant mortality according to socioeconomic and intermediate 
factors, analysis of South Sudan household 2010 (n = 8215) 
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 Univariate (unadjusted OR) Multivariate adjusted OR 
  Final model Second model  first model   
  OR 
a 95%CLc p value AORb 95% CI p value AORb 95% CI p 
value 
AORb 95% CI p 
value 
VARIABLES                  
INTERMEDIATE 
DETERMINANTS 
                  
SOCIOECONOMIC POSITION                  
Community factors                   
Type of cluster 1.00    1.00    1.00   1.00    
 Rural 1.35 (1.08,1.69) 0.009 1.35 (1.08,1.69) 0.009 1.38 (1.10,1.74) 0.006 1.35 (1.08,1.69) 0.009 
Urban                   
Geographical location (Regions) 1.00                 
Greater Upper Nile 1.09 (0.85, 1.41) 0.505             
Greater Bahr el Ghazal 1.15 (0.89, 1.49) 0.281             
Greater Equatoria 0.97 (0.74, 1.26) 0.798             
Mean household wealth index in 
the cluster  
1.66 (0.57, 4.81) 0.351             
Proportion of mothers with 
intermediate school education in 
the cluster 
0.71 (0.50, 1.03) 0.068             
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Mean number of antenatal care 
visits in the cluster 
1.10 (0.61, 2.00) 0.755             
Percentage of deliveries assisted by 
trained birth attendants in the 
cluster 
1.79 (0.76, 4.22) 0.180             
Percentage of mother receiving 
postnatal care in the cluster 
                  
Household factors                  
Household wealth index  1.00                 
Wealthier 0.94 (0.76, 1.16) 0.562             
Middle 1.01 (0.82, 1.24) 0.920             
Poor                  
Gender of household head  1.00                 
Male 1.00 (0.83, 1.19) 0.967            
Female               
Education of the household head  1.00              
Secondary + education 1.14 (0.82, 1.58) 0.45            
No education/primary education                 
Maternal education 1.00                 
Intermediate + education 0.75 (0.48, 1.17) 0.206             
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Primary education 0.80 (0.53, 1.21) 0.298            
No education                   
Maternal literacy 1.00     1.00   1.00      
Able to read 1.43 (1.04, 1.98) 0.029 1.38 (1.00, 1.92) 0.051 1.38 (1.00, 1.92) 0.051    
Unable to read                
Maternal marital status 1.00    1.00   1.00      
Never married (Single) 1.27 (0.91, 1.77) 0.167 1.42 (0.99, 2.04) 0.057 1.42 (0.99, 2.04) 0.057    
Formerly married 1.27 (0.97, 1.67) 0.082 1.41 (1.04, 1.90) 0.026 1.41 (1.04, 1.90) 0.026    
Currently married                   
Polygamy status 1.00               
Husband had one wife 0.96 (0.80, 1.16) 0.669             
Husband had more than one wife                   
Individual’s circumstances                   
Maternal condition/Behaviours                   
Maternal age at her last birthday 
(years)  
1.00    1.00         
20-34 years 1.25 (0.95, 1.63) 0.108 1.85 (1.20, 2.85) 0.005       
15-19 years 1.21 (0.99, 1.47) 0.059 1.07 (0.87, 1.32) 0.511       
35-49 years                 
 Heard about family planning 1.00                 
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No 1.34 (1.08, 1.66) 0.008            
Yes                   
Ever had child who later died 1.00     1.00         
No 3.21 (2.67, 3.87) <0.001 3.19 (2.62, 3.88) <0.001       
Yes                  
Cooking location 1.00                 
Kitchen    0.89 (0.70, 1.15) 0.388            
Elsewhere in the house 0.90 (0.74, 1.10) 0.321             
Outdoors                  
Garbage disposal  1.00                 
Burning 0.97 (0.81, 1.16) 0.752            
Dumping                    
Mother experience domestic 
violence in the past year 
1.00                
No 0.96 (0.77, 1.18) 0.670             
Yes                  
Neonate condition                    
Neonate gender  1.00     1.00         
Female 1.11 (0.94, 1.31) 0.241 1.22 (1.01, 1.47) 0.035       
Male                   
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Family have access to safe 
drinking water  
1.00               
Yes 1.36 (0.99, 1.87) 0.055             
No                 
Family have access to improved 
sanitation facilities  
1.00                 
Yes 1.14 (0.85, 1.52) 0.378            
No                  
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Table 3. Adjusted and unadjusted odds ratio for factor associated with under-five mortality according to socioeconomic and 
intermediate factors, analysis of South Sudan household 2010 (n = 8215) 
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 Univariate (unadjusted OR) Multivariate adjusted OR 
  Final model Second model  first model   
  
OR a 95%CLc p value AOR
b 95% CI p value AORb 
95% CI p 
value AORb 
95% CI p 
value 
VARIABLES                   
INTERMEDIATE 
DETERMINANTS           
      
SOCIOECONOMIC POSITION                   
Community factors                 
Type of cluster 1.00     1.00     1.00     1.00     
 Rural 1.39 (1.13,1.71) 0.002 1.39 (1.13,1.71) 0.002 1.39 (1.13,1.71) 0.002 1.39 (1.13,1.71) 0.002 
Urban                   
Geographical location (Regions) 1.00               
Greater Upper Nile 1.10 (0.87, 1.39) 0.44             
Greater Bahr el Ghazal 1.19 (0.93, 1.50) 0.16            
Greater Equatoria 0.99 (0.78, 1.27) 0.96             
Mean household wealth index in 
the cluster  1.68 (0.62, 4.56) 0.31       
      
Proportion of mothers with 
intermediate school education in 
the cluster 0.79 (0.56, 1.11) 0.17       
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Mean number of antenatal care 
visits in the cluster 0.99 (0.57, 1.72) 0.96      
      
Percentage of deliveries assisted by 
trained birth attendants in the 
cluster 1.66 (0.74, 3.72) 0.22       
      
Percentage of mother receiving 
postnatal care in the cluster             
      
Household factors                 
Household wealth index  1.00                 
Wealthier 0.93 (0.77, 1.13) 0.46            
Middle 0.96 (0.79, 1.16) 0.68             
Poor                   
Gender of household head  1.00                 
Male 1.10 (0.94, 1.29) 0.25            
Female                
Education of the household head  1.00                
Secondary + education 1.20 (0.89, 1.62) 0.24            
No education/primary education                   
Maternal education 1.00                 
Intermediate + education 0.96 (0.63, 1.46) 0.85             
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Primary education 0.92 (0.62, 1.36) 0.67            
No education                   
Maternal literacy 1.00               
Able to read 1.33 (1.01, 1.77) 0.046             
Unable to read                 
Maternal marital status 1.00                 
Never married (Single) 1.16 (0.86, 1.57) 0.33            
Formerly married 1.24 (0.97, 1.58) 0.08             
Currently married                 
Polygamy status 1.00                 
Husband had one wife 0.95 (0.80, 1.12) 0.54            
Husband had more than one wife                   
Individual’s circumstances                 
Maternal condition/Behaviours                   
Maternal age at her last birthday 
(years)  1.00    1.00     
      
20-34 years 1.17 (0.91, 1.50) 0.22 1.77 (1.21, 2.59) 0.003       
15-19 years 1.19 (1.00, 1.43) 0.05 1.04 (0.87, 1.25) 0.674       
35-49 years                 
 Heard about family planning 1.00                 
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No 1.31 (1.07, 1.59) 0.007             
Yes                 
Ever had child who later died 1.00     1.00           
No 3.02 (2.55, 3.57) <0.001 3.07 (2.58, 3.64) <0.001       
Yes                   
Cooking location 1.00               
Kitchen    0.84 (0.66, 1.05) 0.13             
Elsewhere in the house 0.92 (0.77, 1.11) 0.40            
Outdoors                   
Garbage disposal  1.00               
Burning 0.98 (0.83, 1.15) 0.76             
Dumping                  
Mother experience domestic 
violence in the past year 1.00           
      
No 0.99 (0.82, 1.20) 0.91             
Yes                 
Neonate condition                    
Neonate gender  1.00    1.00          
Female 1.11 (0.95, 1.29) 0.18 1.20 (1.02, 1.41) 0.029       
Male                   
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Family have access to safe 
drinking water  1.00           
      
Yes 1.28 (0.97, 1.69) 0.09            
No                   
Family have access to improved 
sanitation facilities  1.00         
      
Yes 1.01 (0.79, 1.30) 0.93             
No                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
